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ABSTRACT 



A mobile terminal, communication system for the same, and 
a method f or reconnectingo ko muUili ' luminal b y transmit - 
ting a telephone number determined hv a ny.r of th^ pjpMe 
terminal through to a second terminal, the,telephone number 
being defined as a numbe r to which the second term inal is 
to b ereconnected in a situation where it becomes impossible 
for the second terminal to communicate with the first mobile 
terminal, when a line between the mobile terminal and a 
radio base station to which the mobile terminal is connected 
is abruptly interrupted and the line does not return to a 
normal state. 

3 Claims, 7 Drawing Sheets 
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MOBILE TERMINAL, COMMUNICATION ensured even if the number of radio base stations is 

SYSTEM FOR THE SAME AND METHOD OF increased, since radio signal condition is varied due to 

RE-CONNECTION IN THE SAME various external factors. 

In addition, if abrupt interruption in radio signals occurs, 
5 a mobile terminal user usually cannot make further com- 

BACKGROUND OF THE INVENTION munication after such interruption. 

1. Field of the Invention Though the communication system suggested in Japanese 

' . i 4 . L-i * • i * Unexamined Patent Publication No. 5-284091 carries out 

The invention relates to a mobile terminal, communica- if _ c . . . c . , 

... , • , , . i « r the step of transmitting information indicating that the 

tion system using the mobile terminal, and a method of 10 . • , u ■ n • • j- , i e* 

J . ,? c t . ... , ! . . t . _ 1U mobile terminal would give a call again immediately after 

re-connecting a hne of the mobile terminal in the com mi u . ... ^ . ,° , ° , J 

. . ' s ~ — f** — - — . .. the mobile terminal has passed over an area where an 

nic ation system, and more particularly to such a mobil e . A . n . , , , 4l _ . t . . . . 

. , v — p f ; — iU , i, f u- u electnc field is weakened, when the mobile termmal dials to 

termin al, commu ni cation system, and a meth od all of^ fHch ..... . f . , 

— ' 7 " rrrr j t - — u • an opponent termmal, it is impossible for the mobile termi- 

are napnhl^. nf armmpli^ binp various functions _h v sharing , I i • -*u .u . ♦ ■ i 

, t V * . * t . V, _ ^ A - nal to make communication with the opponent termmal 

data stored hy term inals withon£_a aothcr throug e^radio 15 . ... . . , »v ur j 

. — y J & 15 unless the mobile termmal passes over the blind zone. 

signals. 

^"^r-Tr-^ ♦ • r , r» i j a ^ is also impossible for the communication system sug- 

2. Description of the Related Art . Q Japanese UDexamined Patent p^yc^ No . 

In communication system for mobile terminals which 6-315006 to make communication, unless a radio base 

system shares data stored in mobile terminals through radio station or a mo bile terminal detects the specific message, 

signals to thereby accomplish various functions, such as 20 [q ^ . ( ^ fa fe for ^ rommunication 

simplified portable radio telephone system, since state of , ems sted ^ the above -mentioned Publications to 

radio signals through which a mobile terminal makes com- fflake communication> unkss a line in radio signals between 

munication with a radio base station always vanes, it is a fadio base station and a mobUe terminal retums mt0 

physically impos sible to ensure stable communication^ and normal condition 

communication may be interrupted at worst. Hence, the 25 T . „ _ , t . kT 

above-mentioned conventional communication system fc Ja P anese Unexamined Patent Publication No. 6-78075 

attempts to reduce an area which radio signals can scarcely has su 8S« te f communication system to be mounted w an 

... . r j- u **• automobile. In the suggested commurncation system, if a 

reach, by increasing the number of radio base stations. , . . 66 . , . . J * . 

key-lock signal is transmitted while an operation section is 

3 q being handled, a control section transmits a reservation 
requesting signal to a data center, and interrupts telephone 

termmal passes through an area in which an electric field is Unes State just before interruption of the telephone lines is 

locally weak even in a service area such as intermediate stored in both a s{ section of the system and a st 

area between buildings and a tunnel in a high-way in an sectioQ m the data center The control section transmits a 
urban area. Wh en a mobile terminaHs, rrrmnnfintnd aftrc ^ reservation releasing signal to the data center for 

su ch disconnection nas occurred, tK je is caused a problem re . connection of the telephone lines after transmission of the 

that^is not always clear as to whidLgjjunrt^^ key-lock signal has been stopped. Then, a menu screen of 

^ilL adx0 base aaUon^ho^ to an opponent,, the stale detcc(ed just before mterruption of the telephone 

•ffrinrBoth S imultaneousJy^allr,mnls to rf,-mnnf.cLaJin e to Unes fc displaye d, based on data stored in the storage 

isomer, .nnin c.nnnt he connected tn e.ch other ^ ^ ^ ^ ^ traQsferred into a ^ detected 

In order to solve such a problem, Japanese Unexamined j us t before interruption of the telephone lines. In accordance 

Patent Publication No. 5-284091 has suggested communi- with the communication system, it is no longer necessary to 

cation system in which a mobile terminal is designed to re-start the operation for selection, 

transmit information indicating that the mobile terminal Japanese Unexamined Patent Publication No. 8-307949 

would give a call again immediately after the mobile ter- 45 has suggested communication system for re-connecting 

minal has passed over an area where an electric field is mobile terminals. When a user of a calling terminal or a 

weakened. called terminal interrupts connection in a line, communica- 

Japanese Unexamined Patent Publication No. 6-315006 tion is ceased. If communication is ceased without interrup- 

has suggested another communication system for mobile tion being made by a user, the calling terminal gives a call 

terminals. In the suggested commurncation system, when 50 again to the called terminal without a ringer of the called 

interruption occurs in radio signals between a mobile ter- terminal being rung. The called terminal automatically 

minal and a radio base station, such interruption is informed responds to the calling terminal, even if a user of the called 

of an interchange station in mobile network. While the terminal carries out a step necessary for responding to a call, 

mobile network reserves a call, a mobile terminal or a base thereby a line between the terminals is connected again, 

stauon keeps transmitting specific message. When the base 55 Japanese Unexamined Patent Publication No. 9-261154 

station or the mobile terminal receives such specific has suggested radio signal communication system. In the 

message, the interchange station in mobile network is suggested communication system, a mobile terminal can 

informed of such receipt from the base station or the mobile ma k e communication with a first base station in a first radio 

terminal, and then, re-connects a line for the reserved call. s i gna i zone through a first line having a narrow band, and 

Thus, re-connection in a line is carried out immediately after 60 further can make communication with second and third base 

a mobile terminal has passed a blind zone. stations in second and third radio signal zones through a 

However, the above-mentioned conventional communi- second line having a wide band. Audio data is transmitted 

cation system which attempts to reduce a blind zone by through the first line, and graphic data is transmitted through 

increasing the number of radio base stations is accompanied the second line. Both the audio and graphic data is provided 

with problems that an operator who builds radio base 65 with time stamp for establishing synchronization between 

stations has to receive too heavy economic burden, and that audio and graphic data. When the second line is interrupted, 

stable communication in radio signals cannot always be the graphic data is ceased to transmit. When the second line 
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is recovered, a location at which the graphic data starts to be 
transmitted is determined by virtue of the time stamp of the 
audio data having been received in the first line at the time 
of recovery of the second line. Thereafter, the graphic data 
is transmitted through the second line. 

The above-mentioned problems remain unsolved even in 
the communication systems suggested in the above- 
mentioned Publications 

SUMMARY OF THE INVENTION 

In view of the above-mentioned problems, it is an object 
of the present invention to provide a mobile terminal, 
communication system using the same, and a method of 
re-connecting the mobile terminal, all of which are capable 
of ensuring communication for a user of a mobile terminal 
even when a line between a mobile terminal and a radio base 
station is abruptly interrupted and the line does not return to 
normal state. 

In one aspect of the present invention, there is provided a 
communication system for mobile terminals, including (a) a 
first mobile terminal, (b) a first radio base station to which 
the first mobile terminal is connected through radio signals, 
(c) a second terminal, and (d) a control station through 
which the first radio base station is connected to the second 
terminal, the first mobile terminal including an informer 
which informs the fi rst radio base station of a first telephone 
number when the first mobile terminal makes commun jea^. 
ti on with the first radio base station, the first telep hone 
number being determined by a user at his/her discretion and 
being defined as a t elephone number to which the second 
te rminal is re-conne ^Kfl w hpn h^m^s im possible fnrJh a 
se cond terminal to make communic ation with the first 
mobile terminal, the control station including a memory in 
which the first telephone number having been notified from 
the first radio base station is to be stored, the first radio base 
station including a first informer which informs the control 
station of disconnection between the first mobile terminal 
and the first radio base station when connection between the 
first mobile terminal and the first radio base station is 
interrupted while the first mobile terminal is in communi- 
cation with the second terminal, the second terminal includ- 
ing a first annunciator which is controlled by the control 
station having been informed of the disconnection and 
annunciates a user of the second terminal to thereby urge a 
user of the second terminal to dial the first telephone 
number, the second terminal further including means for 
giving a call to the first telephone number when a user of the 
second terminal dials the first telephone number. 

In accordance with the above-mentioned communication 
system, the first annunciator annunciates a user of the second 
terminal to thereby urge a user of the second terminal to dial 
the first telephone number, when disconnection between the 
first mobile t erminal and th e first rad io ba se station is 
detected while the first mobile terminal is in communication 
with the second terminal. Hence, when the first mobile 
terminal cannot make communication with the second 
terminal, it is possible to connect a line between the second 
terminal and a terminal having the first telephone number, if 
the second terminal dials the first telephone number. 

It is preferable that the second terminal is selected as a 
mobile terminal in mobile network or a fixed terminal in 
public network. 

It is preferable that the communication system for mobile 
terminals further includes a second radio base station con- 
nected to the control station, and wherein the second termi- 
nal is a second mobile terminal connected to the second 



radio base station through radio signals, the second mobile 
terminal including an informer which informs the second 
radio base station of a second telephone number when the 
second mobile terminal makes communication with the 
second radio base station, the second telephone number 
being determined by a user at his/her discretion and being 
defined as a tp.lpphn ng mirror tn whid i t h ft f V r TltTrtfilf 
terminal is c e» connected whrn it hen o m es impossible for the 
first mobile terminal to make communication with the 
second terminal, the second radio base station including a 
second informer which informs the control station of dis- 
connection between the second mobile terminal and the 
second radio base station when connection between the 
second mobile terminal and the second radio base station is 
interrupted while the second terminal is in communication 
with the first mobile terminal, the first mobile terminal 
including a second annunciator which is controlled by the 
control station having been informed of the disconnection 
and annunciates a user of the first mobile terminal to thereby 
urge a user of the first mobile terminal to dial the second 
telephone number, the first mobile terminal further including 
means for giving a call to the second telephone number 
when a user of the first mobile terminal dials the second 
telephone number, the memory of the control station storing 
the second telephone number having been informed of from 
the second radio base station, the first and second mobile 
terminals each including a memory for storing the first and 
second telephone numbers of the first and second mobile 
terminals. 

In accordance with the above-mentioned communication 
system, the seco nd annunciator annunciates a us&L of4he-6fst 
m obile terminal^ to the reby_urge_a- user of the first mob ile 
term inal to aiai me second telephone number, when discon- 
nexion between the seco nd termina l and the second rad io 
base station is detected. H ence, wnen the second terminal 
cannot make communication with the first mobile terminal, 
it is possible to connect a fine between the first mobile 
terminal and a terminal having the second telephone 
number, if the first mobile terminal dials the second tele- 
phone number. 

It is preferable that the first telephone number is a 
telephone number of a fixed terminal which is other than the 
first mobile terminal and the second terminal. 

It is preferable that a terminal having the first telephone 
number has a function of recording therein messages trans- 
mitted from the second terminal. 

It is preferable that the first mobile terminal has a function 
of recording therein messages transmitted from the second 
terminal, the first mobile terminal has the first telephone 
number, the means for dialing to the first telephone number 
connects a line to a message recording center to thereby 
record messages transmitted from the second terminal. 

It is preferable that the first mobile terminal dials to the 
first telephone number without being handled to do so, when 
a predetermined period of time has passed after detection of 
disconnection between the first mobile terminal and the first 
radio base station. 

In another aspect of the present invention, there is pro- 
60 vided a mobile terminal which makes radio com munica tion 
with a radio base station and also makes radio communica- 
tion with an opponent terminal in mobile network or in 
public network through a control station to which the radio 
base station is connected, including (a) a memory including 
a first area in which a first telephone number is to be stored 
and a second area in which a second telephone number is to 
be stored, the first telephone number being determined by a 
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user of the mobile terminal at his/her discretion and being 
defined as a telephone number to which the opponent 
terminal is re -connected when it becomes impossible for the 
opponent terminal to make communication with the mobile 
terminal, the second telephone number being determined by 
a user of the opponent terminal at his/her discretion and 
being defined as a telephone number to which the mobile 
terminal is re -connected when it becomes impossible for the 
mobile terminal to make communication with the opponent 
terminal, (b) a controller which (bl) transmits the first 
telephone number to the radio base station when the mobile 
terminal makes communication with the radio base station, 
(b2) stores the second telephone number in the second area 
which number has been transmitted from the opponent 
terminal after the mobile terminal has been connected to the 
opponent terminal, (b3) controls the mobile terminal to start 
communication with the opponent terminal after the second 
telephone number has been stored in the second area, and 
(b4) temporarily stops transmitting radio signals to the radio 
base station when slot error has continued for a predeter- 
mined period of time in signals received from the radio base 
station, and (c) an annunciator whic h annunciates informa- 
ti on to a use r of the m obile terminal" to thereby urge a user 
o f the mobile terminal to dial the second telephone^ wmfeefa. 
when informed from the radio base station that disconnec- 
tion bfMriTfn, Irn rrmbiln Itrrmin n l and the opponent term inal 
is o ther than n ormal disconnec tion. — — 

It is preferable that the controller controls the mobile 
terminal to dial the second telephone number without being 
handled to do so, when a predetermined period of time has 
passed after the information has been annunciated. 

It is preferable that the controller. inscdS thft first Ifilfc; 
phon e number into sub-address data included in a signal for- 
g iving a call, transmi t s a user- inh erent su b-address indica^d? 
by a sub-address identifying bit for informing that the 35 
sub-address data is used as an area for indicating the first 
telephone number, and ^ vtrQ ^ tc *h p second telep hone num- 
be r out of received data bit of a control channel tol hfiigbjy 
sto re the thus extracted second telephone number in the_ 

seronrl area_ ~ 4Q 

In still another aspect of the present invention, there is 
provide d a method of r e -connecting a mobile terminal to an- 
o pponent terminal through a radio base station which is 
connected to a control station, including the steps of (a) 
informing the radio base station j)f_a_ first tfllflphonff number 45 
wfre.n the mobil e , terminal makes communication with th e 
rad io base station T the first telephone number b eing deter- 
mined by a user of the mobile terminal at his/her discretion, 
(b) informing the Opponent ter minal nf the first telep hone 
nu mber through the radio base station and the control sta tion 
wh en the opponent terminal is called^ (c) storing a second 
telephone number transmitted from the opponent terminal, 
after connection between the mobile terminal and the oppo- 
nent terminal has been established, the second telephone 
number being determined h v a user of the opponent termi nal 
at h is/her disc retion, (d) starting communication betweeZTrl e" 
mobile terminal ana the opponent terminal, (e) sendin g 
messages to the oppon ent terminal for urging_dialing the fir st 
telephone number after disco nnection sequence has been 

~ when disconnection 
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caTned out in tne 5"j 

between me moDiie terminal and the radio base station has 
been detected while communication is being made 
therebetween, and (f) connecting the opponent terminal to 
the first telephone number when the first telephone number 
is dialed in the opponent terminal. 

In the above-mentioned method, the first and second 
telephone numbers having been i nterchanged in the abov e- 



60 



mentinpeH rflmrminiV:»jjnn «jV ct ' , 'n flrfi fitflrfid jfl jh^-^' and 

second mo bile terminals. Hence, when abrupt interruption in 
a telephone line has occurred, a user can dial the first or 
second telephone number, which ensures a user to make 
systematic use of the communication system. 

There ri further prrrvitleo 1 a method of re-connecting: 
mobile terminal to an opponent terminal, including the step 
of connecting the mobile terminal to a first telephone 
number having been determined in advance by the opponent 
terminal when disconnecti on oth er. than norowd disconnec 
tion occurs h etweftfH^ rmfthilfr^TMi'iii'd iiinl llm nnnum nt 
terminal. 

It is preferable that the above-mentioned method further 
includes the step of connecting the opponent terminal to 
second telephone number having been determined i; 
advance by the mobile terminal when disconnection otto 
than normal disconnection occurs between the mobile tei 
minal and the opponent terminal. 

The advantages obtained by the aforementioned presei 
invention will be described hereinbelow. 

In accordance with the present invention, message is 
annunciated to a user to thereby urge the user to dial the first 
or second telephone number, when disconnection between 
the first mobile terminal and the fy-st radio base station or 
between the second terminal and the second radio base 
station is detected while the first mobile terminal is in 
communication with the second terminal. Hence, when the 
first and second mobile terminal cannot make communica- 
tion with each other, it is possible to connect a line between 
the second terminal and a terminal having the first telephone 
number or between the first mobile terminal and a terminal 
having the second telephone number, if the-S ecoaoUerminal 
dials the first telephone mimK.Ar thrjirfil m^hih l^rrTrrrrrr~^ 
.dials the-second telephone numrJen As a_ rr gllh j if a linr— 
between the first mobile ter r njn .i l and t h ft fiffnnrl tnrminnl ir 
not recovered, it is possible for the first mnhilr tfirmtnfrr-ftr 
th e.second terminal to receive mess age, lransmiH^rMf**frrrrp 
o pponent, through a termi n al hayin g tl i " fi r l ii r ^™"rV* 
telephone nu rnher _T hat is, a terminal which is in a condition 
for making communication is able to smoothly dial a tele- 
phone number having been informed of in advance for 
re -connection, without any difficulty in a user. 

In accordance with the present invention, it is possible to 
ensure stable communication between terminal users in 
radio signal communication system without increasing the 
number of radio base stations and without economic burden 
on a system operator. 

The above and other objects and advantageous features of 
the present invention will be made apparent from the fol- 
lowing description made with reference to the accompany- 
ing drawings, in which like reference characters designate 
the same or similar parts throughout the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram illustrating communication 
system in accordance with the embodiment of the present 
invention. 

FIG. 2 is a block diagram of a mobile terminal used in the 
communication system illustrated in FIG. 1. 

FIG. 3 is a sequence chart showing that first and second 
telephone numbers are informed of between first and second 
mobile terminals. 

FIG. 4 is a sequence chart showing that a line between 
first and second terminals is interrupted. 

FIG. 5 is a sequence chart showing that the second 
terminal is re-connected to the first mobile terminal after 
abrupt interruption of a line. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 is a block diagram illustrating the communication 
system in accordance with the embodiment of the present 
invention. The communication system in accordance with 
the embodiment is applied to communication through ter- 
minals in so-called personal handy phone system (PHS). 

In FIG. 1, a first mobile terminal 1 is comprised of a 
personal handy phone, and makes radio communication with 
a first radio base station 3. The first mobile terminal 1 can 
make radio communication with the first radio base station 
3 only within a first communication area 6. 

Similarly, a second mobile terminal 2 is comprised of a 
personal handy phone, and makes radio communication with 
a second radio base station 5. The second mobile terminal 2 
can make radio communication with the second radio base 
station 5 only within a second communication area 7. 

The first radio base station 3 is in communication with the 
second radio base station 5 through a control station 4. 

The first radio base station 3 includes a first informer 3a 
which informs the control station 4 of disconnection 
between the first mobile terminal 1 and the first radio base 
station 3 when connection therebetween is interrupted. 

Similarly, the second radio base station 5 includes a 
second informer 5a which informs the control station 4 of 
disconnection between the second mobile terminal 2 and the 
second radio base station 5 when connection therebetween is 
interrupted. 

Communication data is transmitted between the first and 
second radio base stations 3 and 5 through the control station 
4. The control station 4 controls operation of the first and 
second radio base stations 3 and 5, and includes a memory 
4a in which later-mentioned first and second telephone 
numbers having been notified from the first and second radio 
base stations 3 and 5 are to be stored. 

A fixed terminal 8 is comprised of an ordinary telephone, 
and is connected to an analog public (PSTN) network 9. The 
control station 4 is connected to the PSTN network 9. The 
first mobile terminal 1 is connected in a line to the fixed 
terminal 8 through the first radio base station 3, the control 
station 4, and the PSTN network 9. Similarly, the second 
mobile terminal 2 is connected in a line to the fixed terminal 
8 through the second radio base station 5, the control station 
4, and the PSTN network 9. 

The first and second mobile terminals 1 and 2 are 
designed to have the same structure. Hence, hereinbelow is 
explained only a structure of the first mobile terminal 1. FIG. 
2 is a block diagram illustrating a structure of the first mobile 
terminal 1. 

As illustrated in FIG. 2, the first mobile terminal 1 is 
comprised of a controller 101 which controls operation of 
other components constituting the first mobile terminal 1, an 
antenna 102 through which the first mobile terminal 1 makes 
radio communication with the first radio base station 3, a 
radio signal processor 103 to which the antenna 102 is 
connected, a base band section 104, a handset 105, a display 
106, an input interface 107, a first memory 108, a second 
memory 109, a third memory 110, an external interface 111, 
and a ringer 112. 

The base band section 104 receives a signal from the 
controller 101 and transmits a base band signal to the radio 
signal processor 103. 

The radio signal processor 103 converts the base band 
signal received from the base band section 104, into a signal 
having a frequency in a radio frequency band, and transmits 



10 



15 



20 



25 



30 



35 



40 



45 



50 



60 



65 



radio signals to the first radio base station 3 through the 
antenna 102. The radio signal processor 103 receives radio 
signals having been transmitted from the first radio base 
station 3, through the antenna 102. The thus received radio 
signals are converted into base band signals at the base band 
section 104. 

The handsel 105 is used in voice communication. 
Specifically, the handset 105 carries out sound-electricity 
conversion to thereby convert voice of a user of the first 
mobile terminal 1 into electric signals, and transmits the thus 
converted electric signals to the controller 101 which in turn 
converts the electric signals into a signal format. The hand- 
set 105 carries out electricity-sound conversion for the 
signal format transmitted from the controller 101 to thereby 
reproduce voice of a user of the first mobile terminal 1. 

The display 106 is comprised of a liquid crystal display 
device (LCD), and displays a state of the first mobile 
terminal 1 and characters input by a user through the input 
interface 107. 

The input interface 107 has a plurality of keys for input- 
ting data thereto. When a user actuates a key, the input 
interface 107 transmits a signal associated with the key, to 
the controller 101. On receipt of such a signal, the controller 
101 accomplishes a function associated with the signal, such 
as turning a power source of the first mobile terminal 1 on 
or off, dialing, and inputting of letters. 

The first memory 108 receives an instruction from the 
controller 101, and accordingly stores data therein and reads 
out data therefrom. The first memory 108 stores first and 
second telephone numbers therein. Herein, the first tele- 
phone number is defined as a telephone number to which the 
second mobile terminal 2 is to be re-connected when signal 
quality in the first mobile terminal 1 is deteriorated and 
accordingly a line between the first and second mobile 
terminals 1 and 2 is abruptly interrupted. The second tele- 
phone number is defined as a telephone number to which the 
first mobile terminal 1 is to be re-connected when signal 
quality in the second mobile terminal 2 is deteriorated and 
accordingly a line between the first and second mobile 
terminals 1 and 2 is abruptly interrupted. 

The first memory 108 includes a first memory area 108a 
in which the first telephone number is to be stored, and a 
second memory area 1086 in which the second telephone 
number is to be stored. The first telephone number is in 
advance input into the first mobile terminal 1 by a user 
through the input interface 107 or through the external 
interface 111. 

The first mobile terminal 1 receives the first telephone 
number from the second mobile terminal 2 through a radio 
signal. The second telephone number is transmitted from the 
second mobile terminal 2 through the antenna 102, the radio 
signal processor 103, the base band section 104 and the 
controller 101 of the first mobile terminal 1, and then, is 
stored in the first memory area 108a in the first memory 108. 

For instance, a telephone number of the fixed terminal 8 
connected to the PSTN network 9 may be selected as the first 
and/or second telephone numbers. 

The second memory 109 is comprised of a read only 
memory (ROM) and stores therein a main program used for 
operating the controller 101. 

The third memory 110 is comprised of a random access 
memory (RAM). Hence, data can be written into and read 
out of the third memory 110. The third memory 110 is used 
by the controller 101 as a work area. 

The external interface 111 is an interface through which 
the first mobile terminal 1 transmits data to and receives data 
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from an external device. The external interface 111 selects 
the first telephone number in a data processing terminal of 
a personal computer, for instance. The first telephone num- 
ber may be input to the first mobile terminal 1 through the 
external interface 111. 5 

The ringer 112 receives a control signal from the control- 
ler 101 when the first mobile terminal 1 receives a call, and 
then, rings accordingly to thereby inform a user of a call and 
urge a user to hook off. 

Hereinbelow is explained an operation of the communi- 10 
cation system in accordance with the embodiment, with 
reference to FIGS. 2, 3, 4 and 5. FIG. 3 is a sequence chart 
showing that thejirst and second telephone numbers are 
informed of between the first and second mobile terminals 1 
and 2. FIG. 4 is a sequence chart showing that a line between 15 
the first and second mobile terminals 1 and 2 is normally 
interrupted. FIG. 5 is a sequence chart showing that the 
second mobile terminal 2 is re-connected to the first mobile 
terminal 1 after abrupt interruption of a line. 

It is now assumed that the first radio base station 3, the 
control station 4, the second radio base station 5 and the 
PSTN network 9 are all connected to one another, the fixed 
terminal 8 is connected to the PSTN network 9, the first 
mobile terminal 1 is located in the first communication area 
6, and the second mobile terminal 2 is located in the second 
communication area 7. 

A user of the first mobile terminal 1 stores the first 
telephone number in advance in the first area 108a in the first 
memory 108 of the first mobile terminal 1, and a user of the 30 
second mobile terminal 2 stores the first telephone number 
in advance in the first area 108a in the first memory 108 of 
the second mobile terminal 2. 

It is assumed hereinbelow that the first mobile terminal 1 
acts as a transmitter, and the second mobile terminal 2 acts 35 
as a receiver. 

If a telephone number of the second mobile terminal 2 is 
input into the first mobile terminal 1 through the input 
interface 107, a* shnww i n Pffi 3, th ft-fi r&i_mp bi ) p te rminal 
1 transmits a signal for requesting establishment of link 40 
channel, to the first radio base station 3 under control of the 
controller 101 of the first mobile terminal 1, in step Al. 

Upon receiving the signal for requesting establishment of 
link channel, the first radio base station 3 transmits a link 
^ annp1 as < iifi r " ri s ^g^ljo the first mobile terminal 1 in step 45 
A2 JPmi.s fhprft i« establishe d link channel between the ^ im- 
mo bile terminal 1 and the first radio base station 3. _ 

Then, the first mobile terminal 1 transmits a synchroni- 
zation burst signal to the first radio base station 3 in step A3. 
Upon receiving the synchronization burst signal, the first 
radio base station 3 transmits a synchronization burst signal 
to the first mobile terminal 1 in step A4. Ill us, there is 
established synchronization between the first mobile termi- 
nal 1 and the first radio base station 3. 

Then, the first mobile terminal 1 transmits a signal for 
requesting establishment of ln pic link Thereinafter referre d 
to simp ly as "SABM signal"), to the first radio hum, station 
3 in step A5. Upon receiving the SABM signal, the first radio 
base station 3 transmits a signal indicating that the estab- 60 
lishment of logic link is confirmed (hereinafter, referred to 
simply as "UA signal"), to the first mobile terminal 1 in step 
A6. Thus, there is established logic link between the first 
mobile terminal 1 and the first radio base station 3. 

Then, the first mobile terminal 1 transmits a call estab- 65 
fishing signal to thfiJ Ust rad i o base station 3 in s t e p A 7. 
Upon receiving the call establishing signal, the first ^radio 
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base station 3 transmits a call establishment receipt signal to 
the first mobile terminal 1 in step A8. Thus, there is 
rnmplrtHl T?nll ontahli-ihmrnt hrtwrr.n thr firnf mobile ter- 
minalj * nH the first ™dio frflfie staijon X — . 

The call establishing signal transmitted from the first 
mobile terminal 1 to the first radio base station 3 includes 
d ata about transmission snh-a^ dress In general, transmis- 
sio n sub-address data is used for ident 'ryjn^ a, s] |n-j\ jnVesfr of 
ajransmitter However, the transmission sub-address data is 

used as data area for informipa ttv> firef tr^ph^n^ nvrnhPT jn 
the embfxgnent The transmissjon siih-aHHreg^WJs nf 70 

bytes . 

The first telephon e, numbnr in ntnrnri in l ln ffHI I MH Ii r r t y 
area I (iHa in the firs t memory 1 0ft of \\\e. fir^ nn^Kilg t^rr^l 
1, and is inserted into a transmission sub-ad dress data are a 
u nder a control of the controller 101 . In order to make it 
possible tor the communication system to confirm that the 
transmission sub-address data area is used as data area for 
informing the first telephone number, a user-inherent sub- 
address is identified by sub-address identifying bit (3 bits) 
included in the transmission sub-address data. 

The sub-address identifying bit is defined as "010" for 
indicating a user-inherent sub-address, whereas the sub- 
address identifying bit is defined as "000" when used for 
informing ordinary transmission sub-address data. 

Then, a secret k ey settiqr n'ginl in transmitted FrOffrthe 
first mobile terminal 1 to the first radio base statioi L3-ia-step 
AijQn receiving the secret key setting signal, the first radio 
base station 3 transmits a signal requesting verification, to 
the first mobile terminal 1 in step A10. On receiving the 
signal, the first mobile *f prmnal 1 transmits a response si^ ml 
to the first radio base station 3 in step All. Thus, there is 
completed verific ation between the first mobile terminal L 
and t he first radio base station 3. 

After such a sequence as mentioned above has been 
normally completed, th e first radio base st ation jrformaffi,* 
control station 4 of normal completion of the sequence an d 
the first telep hone number having been notified fr " m *fre frr^ 
mobile terminal 1, in step A12. The thus inf nrm^-^- , 
t elephone number is temporarily store d in the memory 4a-p£- 
the contr ol station 4 . - 

Then, the control station 4 controls the second radio base 
station 5 in such a manner that such a sequence as mentioned 
below is carried out between the second radio base station 5 
and the second mobile terminal 2, in step A13. 

First, the second radio base station 5 transmits a call 
signal to the second mobile terminal 2 in step A14. On 
receiving the call signal, the second mobile terminal 2 
transmits a signal for requesting establishment of link 
channel, to the second radio base station 5 in step A15. 

Upon receiving the signal for requesting establishment of 
link channel, the second radio base station 5 transmits a link 
channel assigning signal to the second mobile terminal 2 in 
step A16. Thus, there is established link channel between the 
second mobile terminal 2 and the second radio base station 
5. 

Then, the second mobile terminal 2 transmits a synchro- 
nization burst signal to the second radio base station 5 in step 
A17. Upon receiving the synchronization burst signal, the 
second radio base station 5 transmits a synchronization burst 
signal to the second mobile terminal 2 in step A18. Thus, 
there is established synchronization between the second 
mobile terminal 2 and the second radio base station 5. 

Then, the second mobile terminal 2 transmits a SABM 
signal to the second radio base station 5 in step A19. Upon 
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receiving the SAMB signal, the second radio base station 5 Thereafter, when the controller 101 is informed that a user 

transmits a U A signal to the second mobile terminal 2 in step of the second mobile terminal 2 has hooked off through the 

A20. Thus, there is established logic link between the second input interface 107, the controller 101 of the second mobile 

mobile terminal 2 and the second radio base station 5. terminal 2 stops the ringer 112 to ring. At this time, the 

After establishment of the logic link between the second 5 second mobile terminal 2 transmits a response signal to the 

mobile terminal 2 and the second radio base station 5, the second radio base station 5 in step A32. On receiving the 

second mobile terminal 2 transmits a call response signal to response signal, the second radio base station 5 transmits a 

the second radio base station 5 in step A21. response confirmation signal to the second mobile terminal 

Then, the second radio base station 5 transmits a call 2 in step A33, thereby the second mobile terminal 2 being 

establishing signal to the second mobile terminal 2 in step 10 transferred into a condition where the second mobile termi- 

A22. Upon receiving the call establishing signal, the second na l 2 can make communication. 

mobile terminal 2 transmits a call establishment receipt The response signal having been transmitted from the 

signal to the second radio base station 5 in step A23. Thus, second mobile terminal 2 is also transmitted from the second 

there is completed call establishment between the second radio base station 5 to the first radio base station 3 through 

mobile terminal 2 and the second radio base station 5. the control station 4 in steps A34 and A35. Then, the 

The call establishing signal transmitted from the second 15 response signal is transmitted from the first radio base 

radio base station 5 to the second mobile terminal 2 includes station 3 to the first mobile terminal 1 in step A36. Thus, the 

d ata about transmission s uh-aHHrp.ss The, trans rmssjon su h- first mobile terminal 1 is also transferred into a condition 

address H flja inrjiiH^ the. fi rst- telephone number which _ha s where the first mobile terminal 1 can make communication, 

bee n informed of to the mntml station 4 frnm |hf, fiM When a line between the first mobile terminal 1 and the 

mobile terminal 1 through the first radio base station 3, and 20 second mobile terminal 2 has been established, the second 

has been stored in the memory 4a of the control station 4, mobile terminal 2 transmitted the second telephone number 

and the sub-address identifying bit. to the first mobile terminal 1 in step A37 through the use of 

In the embodiment, since the received sub-address iden- fast associated control channel (FACCH) in which commu- 

tifying bit is "010", the second mobile terminal 2 as a nication channel (TCH) is temporarily stolen. The second 

receiver is aw. aie fhat a us&uinhcccrt ad4rees--n telephone number is data stored in the first memory area 

assigned. Thus, the second mobile terminal 2 confirms that 108a in tne firs t memory 108 of the second mobile terminal 

the transmission sub-address data area is used as data area 2, and is inserted into data bit area in FACCH under a control 

for informing the first telephone number, and data about the of tne controller 101. 

transmission sub-address data area is stored in the first 3Q Data bit in FACCH is of 136 bits, which is almost equal 

memory area 108a in the first memory 108 of the second in bit to transmission sub-address data (20 bytes=160 bits), 

mobile terminal 2, as the first telephone number of the first That is, it is possible to deal with 17 characters in a 1-byte 

mobile terminal 1 as a transmitter. In addition, the second letter, namely, a telephone number in 17 orders in one frame 

mobile terminal 2 confirms that the transmission sub-address of FACCH. 

data which the first mobile terminal 1 has indicated with the 35 Data in data bit in FACCH having been transmitted from 

user-inherent sub-address ig inHintiW nf * terminal tc± the second mobile terminal 1 to the first mobile terminal 1 

^frrrh thf Tirrnnri m obile terminal 2 can be re-conne cted. just after communication had started is stored in the second 

Then, a secret key setting signal is transmitted from the memory area 1086 in the first memory 108 of the first mobile 

second mobile terminal 2 to the second radio base station 5 terminal as the second telephone number of the second 

in step A24. On receiving the secret key setting signal, the 40 mobile terminal as a receiver. 

second radio base station 5 transmits a signal requesting When the above-mentioned sequence has been 

verification, to the second mobile terminal 2 in step A25. On completed, the first and second mobile terminals 1 and 2 are 

receiving the signal, the second mobile terminal 2 transmits transferred into an ordinary communication state by TCH in 

a response signal to the second radio base station 5 in step step A38. 

A26. Thus, there is completed verification between the 45 In communication, voice is converted into an audio signal 

second mobile terminal 2 and the second radio base station by means of the handset 105, and further converted into a 

5. base band signal in a certain format by means of the base 

After such a sequence as mentioned above has been band section 104. Then, the base band signal is converted 

normally completed, the second mobile terminal 2 activates into a signal in a predetermined radio frequency band by 

the ringer 112 to ring under a control of the controller 101 50 means of the radio signal processor 103, and then, is 

to thereby inform a user of a call and urge a user to hook off. transmitted to a radio base station as a radio signal through 

The second mobile terminal 2 transmits a call signal to the the antenna 102. 

second radio base station 5 in step A27 for informing that the On the other hand, a signal in a radio frequency band, 

ringer 112 is now ringing in the second mobile terminal 2. having been received at the radio signal processor 103 

On receiving the call signal, the second radio base station 5 55 through the antenna 102 is converted into a base band signal, 

transmits a signal to the control station 4 in step A28. On and further converted by the base band section 104 into a 

receiving the signal, the control station 4 controls the first signal level which the controller 101 can process, and still 

radio base station 3 to transmit a call signal to the first further converted into a signal format by the controller 101. 

mobile terminal 1 in steps A29 and A30. Then, the signal is input into the handset 105, and converted 

On receiving the call signal from the first radio base 60 into voice, which is transmitted through the handset 105 to 

station 3, the first mobile terminal 1 is put into a stand-by a user. 

mode, in which the first mobile terminal 1 is waiting for a Hereinbelow is explained an operation for intentionally 

response signal. At the same time, the first radio base station interrupting a line after communication has been finished, 

3 transmits ring back tone (RBT) to the first mobile terminal with reference to FIG. 4. FIG. 4 shows the sequence in 

1 in step A31. A user of the first mobile terminal 1 becomes 65 which a terminal as a transmitter intentionally interrupts a 

aware that the second mobile terminal 2 is now ringing, by line. It is now assumed that communication is normally 

hearing RBT through the handset 105. made between the first and second mobile terminals 1 and 2. 



06/26/2004, EAST Version: 1.4.1 



US 6,594,485 Bl 

13 14 

While communication is normally being made in step Bl, the second mobile terminal 2 from being influenced, and 

when the first mobile terminal 1 transmits an , jntf rr'p' 1 ™ concurrently, starts transmitting a synchronization burst 

s ignal to the first radio base station 3 in step B2. theJ wst signal to the first mobile terminal 1 to thereby attempt 

h« c » don™ < tr ?n cr^j^ ^ rflr oc ^ c ^n^| m th e first re-establishment of TCH, that is, re-starting communication, 

mo bile terminal 1 in step B3. In respo nse tn t\\e, release 5 in step C4. 

signal, the first mobik terminal 1 tran smits a release- if interruption in transmission of radio signals from the 
com pleted signal to the first radio base station 3 in step B^ first mo bile terminal 1 has continued for more than a 
Then, the first mobile terminal 1 transmits a call inter- predetermined period of time, the first radio base station 3 
rupting signal (DISC signal) to the first radio base station 3 determines that it is impossible to recover such interruption, 
in step B5. On receiving the call interrupting signal, the first 10 and then starts the sequence for line disconnection, 
radio h a <^ <^tjnn % tranapiitc g IJ^ ^jfrnfl] t n the first mobile First, the first radio base station 3 informs the control 
termi nal 1 in step B6. Thus, logic link between the_ first station 4 of releasing call interruption, and further, informs 
mobile t erminal 1 and t he first radio base station-^ is the control station 4 that the first radio base station 3 
iftlfirniptedv disconnects a line for the reason that interruption in trans- 
Then, the first radio base station 3 transmits a radio 15 mission of radio signals from the first mobile terminal 1 has 
channel interruption signal to the first mobile terminal 1 in continued for more than a predetermined period of time, in 
step B7. On receiving the radio channel interruption signal, step C5. 

the first mobile terminal 1 transmits a signal indicating that Then, the control station 4 informs the second radio base 
radio channel interruption has been completed, to the first station 5 of disconnection of a line and the reason therefor 
radio base station 3 in step B8. T hus , intrm i plinn nf n calj 20 m step C6. Thereafter, the second radio base station 5 starts 
hoc Kp^p ™mpi*>tpH hgf W? pn th*» firct mobile terminal 1 and a line disconnection sequence, which is the same as the line 
the first radio base station 3. disconnection sequence having been explained with refer- 
When the control station 4 is notified from the first radio ence to FIG. 4, to the second mobile terminal 2 in steps C7 
base station 3 that interruption of a call has been completed, to C13. In the line disconnection sequence, the second radio 
in step B9, the control station 4 transmits an instruction to 25 base station 5 informs the second mobile terminal 2 of the 
the second radio base stati on 5 to in terrupt a call in step BIO. reason for disconnection of a line. 

On receiving the instruction, the second radio base station 5 if the reason for the disconnection of a line is other than 

carries out the sequence comprising the steps B2 to B8, to normal disconnection, the second mobile terminal 2 is 

thereby interrupt a call between the first mobile terminal 1 transferred into a mode for giving a call to a telephone 

and the first radio base station 3 in steps Bll to B17. number to be re-connected, after the sequence of discon- 

Hereinbelow is explained an operation to be carried out necting a line from the second radio base station 5 has been 

when abrupt interruption occurs in a line while communi- completed. 

cation is being made. In a case where there occurs an Specifically, the controller 101 of the second mobile 

accident in a radio line, and hence a radio line is abruptly 35 terminal 2 analyzes whether the disconnection is normal 

interrupted, it would be impossible to carry out the sequence disconnection or disconnection caused by other reasons, 

to be carried out when a line is normally interrupted, as based on the reason for disconnection of a line. If the 

illustrated in FIG. 4, and hence, a sequence for re-connection controller 101 of the second mobile terminal 2 judges that 

as illustrated in FIG. 5 is carried out. the disconnection of a line is not normal disconnection, the 

FIG. 5 illustrates a case in which a transmitter terminal 40 controller 101 reads the first telephone number out of the 

goes out of a communication area while communication is first memory area 108a in the first memory 108, and displays 

being made between a transmitter terminal and a radio base the thus read out second telephone number in the display 

station. It is assumed that a transmitter terminal consists of 106. In addition, the controller 101 transmits voice message 

the first mobile terminal 1 illustrated in FIG. 1, and a radio into the handset 105 to urge a user to dial the second 

base station with which the transmitter terminal makes 45 telephone number. Thus, the second mobile terminal 2 is in 

communication consists of the first radio base station 3 a stand-by mode in which the second mobile terminal 2 

illustrated in FIG. 1. waits for an input through a transmission key or a 

It is now assumed that normal communication is being transmission-stop key in the input interface 107 in step C14. 

made between the first mobile terminal 1 and the second The voice message for urging a user to dial the first 

mobile terminal 2 in step CI. While normal communication 50 telephone number is stored in the second memory 109. An 

is being made, the first mobile terminal 1 and the first radio example of the voice message is as follows: "Communica- 

base station 3 continually checks a radio line by monitoring tion cannot be continued because an opponent terminal 

slot errors in effective slots in radio signals transmitted or moves into a blind zone, or power in an opponent terminal 

received therebetween in a radio signal zone. is in short. You can re-connect to the telephone number 

If the first mobile terminal 1 moves out of the first 55 XX-XXX-XXX. (You can leave a message in the caretaker 

communication area 6 only in which the first mobile termi- center.) Do you re-connect? If you re-connect, push a 

nal 1 can make communication with the first radio base communication button, or wait without any action. If you do 

station 3, in step C2, slot error is continuously monitored in not re-connect, hook off the telephone by pushing a com- 

the first mobile terminal 1. If the first mobile terminal 1 munication stop button." 

monitors continuous slot error for more than a predeter- 60 If the controller 101 of the second mobile terminal 2 

mined period of time, the first mobile terminal 1 temporarily receives an input through the transmission-stop button in the 

stops transmission of radio signals to the first radio base input interface 107, the controller 101 stops displaying the 

station 3 until such a state is recovered, in step C3. first telephone number in the display 106 and transmitting 

When the first radio base station 3 is aware that trans- the voice message such as the above-mentioned one to the 

mission of radio signals from the first mobile terminal 1 is 65 handset 105. In addition, the controller 101 releases a mode 

ceased, the first radio base station 3 temporarily terminates for giving a call to the first telephone number, and transfers 

communication with the control station 4 to thereby avoid into a stand-by mode. 
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On the other hand, if the controller 101 of the second period of time, namely, more than a period of time necessary 

mobile terminal 2 receives an input through the transmission for the first radio base station 3 to judge that communication 

key in the input interface 107, or if the controller 101 is not able to be recovered after interruption of a line has 

receives no inputs for more than a predetermined period of been detected, the controller 101 of the first mobile terminal 

time, the controller 101 displays in the display 106 that the 5 1 judges that it is no longer possible to re-establish a line, 

second mobile terminal 2 is dialing the first telephone and ends an operation for making communication, 

number, and actually starts dialing the first telephone num- Thereafter, the controller 101 of the first mobile terminal 

ber. 1 reads out the second telephone number having been stored 

FIG, 5 shows an example of a sequence of a call in the in the first memory area 108a in the first memory 108, and 

case that a telephone number of the fixed terminal 8 con- 30 then, displays the thus read out second telephone number in 

nected to the PSTN network 9 illustrated in FIG. 1 is the display 106, and transmits voice message to the handset 

selected as the first telephone number. 105 to thereby urge a user to dial the second telephone 

First, the second mobile terminal 2 transmits a signal for number, 

requesting establishment of link channel, to the second radio Thus, the first mobile terminal 1 is in a stand-by mode in 

base station 5 under control of the controller 101 of the 15 which the first mobile terminal 1 waits for an input through 

second mobile terminal 2, in step C15. a transmission key or a transmission-stop key in the input 

Upon receiving the signal for requesting establishment of interface 107. 

link channel, the second radio base station 5 transmits a link The voice message for urging a user to dial the second 

channel assigning signal to the second mobile terminal 2 in telephone number is stored in the second memory 109. An 

step C16. Thus, there is established link channel between the 20 example of the voice message is as follows: "Communica- 

second mobile terminal 2 and the second radio base station tion cannot be continued because this terminal moves into a 

5. blind zone. The opponent terminal may be re-connected to 

Then, the second mobile terminal 2 transmits a synchro- the telephone number XX-XXX-XXX. (The opponent ter- 

nization burst signal to the second radio base station 5 in step minal may leave a message in the caretaker center.) Do you 

C17. Upon receiving the synchronization burst signal, the re-connect? If you re-connect, wait without any action. If 

second radio base station 5 transmits a synchronization burst you do not re-connect, hook off the telephone by pushing a 

signal to the second mobile terminal 2 in step C18. Thus, communication stop button." 

there is established synchronization between the second When a user of the first mobile terminal 1 confirms as to 

mobile terminal 2 and the second radio base station 5. 3Q whether a user of the second mobile terminal 2 leaves a 

Then, the second mobile terminal 2 transmits a SABM message, the controller 101 of the first mobile terminal 1 

signal to the second radio base station 5 in step C19. Upon starts calling, if a predetermined period of time has passed 

receiving the SAMB signal, the second radio base station 5 without any action being taken to the first mobile terminal 1. 

transmits a signal indicating that a UA signal to the second This is because it would take some time for a user of the 

mobile terminal 2 in step C20. Thus, there is established 35 second mobile terminal 2 to dial the fixed terminal 8 and 

logic link between the second mobile terminal 2 and the leave a message. 

second radio base station 5. If the controller 101 of the first mobile terminal 1 receives 

Then, the second mobile terminal 2 transmits a call an input through the transmission-stop button in the input 

establishing signal to the second radio base station 5 in step interface 107, the controller 101 stops displaying the second 

C21. Upon receiving the call establishing signal, the second 40 telephone number in the display 106 and transmitting the 

radio base station 5 transmits a call establishment receipt voice message such as the above-mentioned one to the 

signal to the second mobile terminal 2 in step C22. Thus, handset 105. In addition, the controller 101 releases a mode 

there is completed call establishment between the second for giving a call to the second telephone number, and 

mobile terminal 2 and the second radio base station 5. transfers into a stand-by mode. 

Then, a secret key setting signal is transmitted from the 45 As mentioned so far, in accordance with the above - 
second mobile terminal 2 to the second radio base station 5 mentioned embodiment, even if there occurs abrupt inter- 
in step C23. On receiving the secret key setting signal, the ruption in a line between the first and second mobile 
second radio base station 5 transmits a signal requesting terminals 1 and 2 while communication is being made 
verification, to the second mobile terminal 2 in step C24. On therebetween, it would be possible for a user of the first 
receiving the signal, the second mobile terminal 2 transmits 50 mobile terminal 1 to know a message of a user of the second 
a response signal to the second radio base station 5 in step mobile terminal 2 through the fixed terminal 8 without 
C25. Thus, there is completed verification between the increasing the number of radio base stations, even though a 
second mobile terminal 2 and the second radio base station line between the first and second mobile terminals 1 and 2 
5. is not recovered. That is, a terminal which is in a state where 

After such a sequence as mentioned above has been 55 a line is stable can smoothly dial or re-connect to a telephone 

normally completed, the second radio base station 5 informs number having been informed of in advance, 

the control station 4 of normal completion of the sequence Though the above-mentioned embodiments mentions dis- 

and a signal informing of a call in step C26. In response, the connection in a line between the first mobile terminal 1 and 

control station 4 transmits a signal requesting to connect a the first radio base station 3, if disconnection in a line 

line to the first telephone number, to the PSTN network 9 in 60 between the second mobile terminal 2 and the second radio 

step C27. In response, the PSTN network 9 transmits a base station 5 occurs, the first mobile terminal 1 can be 

calling signal to the fixed terminal 8, and thus, the fixed re -connected to the second telephone number by carrying 

terminal 8 receives a call in step C28. out the sequence as mentioned above for re-connection, 

The first mobile terminal 1 continues receiving a synchro- because the first and second mobile terminals 1 and 2 inform 

nization burst signal transmitted from the first radio base 65 each other of a telephone number for re-connection, 

station 3, to thereby monitor slot error. If the slot error is In the above-mentioned embodiment, the first and second 

continuously monitored for more than a predetermined mobile terminals 1 and 2 are to be re-connected to the fixed 
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terminal 8. By using a telephone with a function of a 
so-called caretaker as the fixed terminal 8, a user of the 
second mobile terminal 2 can leave a message in the fixed 
terminal 8, even if a user of the fixed terminal 8 does not 
manually respond to a call from the first or second mobile 
terminal 1 or 2. Thus, a user of the first mobile terminal 1 can 
receive a message from a user of the second mobile terminal 

2 by dialing the fixed terminal 8 through another fixed 
terminal or by directly dialing the fixed telephone 8 when a 
user of the first mobile terminal 1 returns into the first 
communication area 6. The above-mentioned embodiment 
ensures users of a mobile terminal to transmit information to 
or receive information from each other. 

The above-mentioned embodiment can be applied to a 
telephone to which so-called caretaker telephone service is 
served. Herein, the caretaker telephone service indicates 
service which is provided by a communication system 
operator to a mobile terminal user and in which the operator 
temporarily keeps voice message transmitted from a mobile 
terminal user. Hereinbelow is explained an example in 
which the above-mentioned embodiment is applied to a 
telephone with a function of caretaker telephone service. 

It is now assumed that the first mobile terminal 1 illus- 
trated in FIG. 1 receives so-called caretaker telephone 
service, and stores a telephone number of itself in the first 
memory area 108a in the first memory 108 as the first 
telephone number. If the first mobile terminal 1 moves out 
of the first communication area 6, and hence, is no longer 
able to make communication with the first radio base station 

3 after the first and second mobile terminals 1 and 2 have 
started communication with each other through a radio line, 
the second mobile terminal 2 dials the telephone number of 
the first mobile terminal 1 as a telephone number to be 
re-connected. 

If the first mobile terminal 1 is kept in a condition wherein 
the first mobile terminal 1 cannot receive a call, a call from 
the second mobile terminal 2 is transferred and connected to 
the caretaker telephone service center with which the first 
mobile terminal 1 makes contract. Hence, a user of the 
second mobile terminal 2 can leave a message in the 
caretaker telephone service center. In doing so, a user of the 
second mobile terminal 2 can omit steps of re-dialing and 
calling back. 

The above-mentioned embodiment can be applied to fixed 
terminals one of which is connected to the PSTN network 9, 
as well as personal handy telephone system. In the applica- 
tion to fixed terminals, the sequence for transmitting data 
about a telephone number to be re-connected, to be carried 
out between the fixed terminal 8 and the PSTN network 9, 
is different from the sequence to be carried out between the 
first mobile terminal 1 and the first radio base station 3. 
Similarly to so-called telephone number display service, 
data about a telephone number to be re-connected is trans- 
mitted in a data transmitting system in which a modem is 
employed between the PSTN network 9 and the fixed 
terminal 8. 

The above-mentioned embodiment is not to be limited to 
application for informing a telephone number for 
re-connection, but can be applied to a system in which an 
communication operator gives a call to a mobile terminal 
user, and data stored in the mobile terminal is remotely 
controlled through a radio line. However, the mobile termi- 
nal to be used in such application is designed to have a 
structure different from the structure illustrated in FIG. 2, but 
suitable for steps of giving a call from a communication 
operator to a mobile terminal user, and remotely controlling 
data stored in the mobile terminal through a radio line. 

While the present invention has been described in con- 
nection with certain preferred embodiments, it is to be 
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understood that the subject matter encompassed by way of 
the present invention is not to be limited to those specific 
embodiments. On the contrary, it is intended for the subject 
matter of the invention to include all alternatives, modifi- 
cations and equivalents as can be included within the spirit 
and scope of the following claims. 

The entire disclosure of Japanese Patent Application No. 
10-295188 filed on Oct. 16, 1998 including specification, 
claims, drawings and summary is incorporated herein by 
reference in its entirety. 

What is claimed is: 

1. A mobile terminal which makes radio communication 
with a radio base station and also makes radio communica- 
tion with an opponent terminal in mobile network or in 
public network through a control station to which said radio 
base station is connected, comprising: 

(a) a memory including a first area in which a first 
telephone number is to be stored and a second area in 
which a second telephone number is to be stored, said 
first telephone number being determined by a user of 
said mobile terminal at his/her discretion and being 
defined as a telephone number to which said opponent 
terminal is re-connected when it becomes impossible 
for said opponent terminal to make communication 
with said mobile terminal, said second telephone num- 
ber being determined by a user of said opponent 
terminal at his^e^ discretion and being defined as a 
telephone number to which said mobile terminal is 
re-connected when it becomes impossible for said 
mobile terminal to make communication with said 
opponent terminal; 

(b) a controller which (bl) transmits said first telephone 
number to said radio base station when said mobile 
terminal makes communication with said radio base 
station, (b2) stores said second telephone number in 
said second area which number has been transmitted 
from said opponent terminal after said mobile terminal 
has been connected to said opponent terminal, (b3) 
controls said mobile terminal to start communication 
with said opponent terminal after said second telephone 
number has been stored in said second area, and (b4) 
temporarily stops transmitting radio signals to said 
radio base station when slot error has continued for a 
predetermined period of time in signals received from 
said radio base station, and 

(c) an annunciator which annunciates information to a 
user of said mobile terminal to thereby urge a user of 
said mobile terminal to dial said second telephone 
number, when informed from said radio base station 
that disconnection between said mobile terminal and 
said opponent terminal is other than normal disconnec- 
tion. 

2. The mobile terminal as set forth in claim 1, wherein 
said controller controls said mobile terminal to dial said 
second telephone number without being handled to do so, 
when a predetermined period of lime has passed after said 
information has been annunciated. 

3. The mobile terminal as set forth in claim 1, wherein 
said controller inserts said first telephone number into sub- 
address data included in a signal for giving a call, transmits 
a user-inherent sub-address indicated by a sub-address iden- 
tifying bit for informing that said sub-address data is used as 
an area for indicating said first telephone number, and 
extracts said second telephone number out of received data 
bit of a control channel to thereby store the thus extracted 
second telephone number in said second area. 
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